
AD-Al194 511 GAP CROSSING OPERATIONS AND THE E-FORCE CONCEPT(U) ARM 1/1
MAR COLL CARLISLE BARRACKS PA N KC COLLNEYER 18 APR 96

I WCLASSIFIED F/G 13/2 ML

U 
Wei



'LIU. I.

IN AI1I25 1 ~

MICROCOPY RESOLUTION TEST CHART

i ;... %

VA.~- ,,

N



SECURITY CLASSIFICATION OF THIS PAGE ( ne Dote Entered)

REPORT DOCUENAO PREAD INSTRUCTIONS
REP TBEFORE COMPLETING FORM

I. REPORT NUMBER 2. GOVT ACCESSION NO. 3 RECIPIENT'S CATALOG NUMBER

4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED

k'-P,€,114.; 6",.., . PERFOR ,NG OR. REPORT NUMBER

7. AUTHOR(&) S. CONTRACTOR GRANT NUMBER(*)

47z &lwekE/ v-

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK/, ,?.,,, /. , , AREA a WORK UNIT NUMBERS

dr ^117/e 5i ee-4r 4F ____-7__ _ _

II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

Sim-- 13. NUMBER OF PAGES

L I
14. MONITORING AGENCY NAME & ADDRESS(if different from Controlling Office) IS SECURITY CLASS. (c.i this report)

15m. DECL ASSI FI CATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

17. DISTRIBUTION STATEMENT (of the abstract entered In Block 20, If different from Report)

IS. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse aide If necessary nd Identify by block number)

20. ABSTRACT ,(Cm/otue am rverse ovst If n.ecwery need Identify by block number)

D I JA 73EDTION OfI NOV 65 IS OSLTDD L oo Ounclassified

SECURITY CLASSIFICATION OF THIS PA;E (PlWsn Dare Entered)



unclassified
SECURITY CLASSIFICATION OF THIS PAGE(Ihen Doa ttered)

'E-FORCE' is a bold, new concept for restructuring
engineer forces. The E-FORCE concept will provide to the
heavy divisions the organic combat engineer forces necessary
to satisfy the mobility, countermobility, and survivability
requirements in the forward combat area. During the past
several years, the broad, basic thrust of the E-FORCE concept
has been studied thoroughly and the general organizational
architecture has been very critically examined. While the
focus has been on the 'big picture', some secondary issues
have avoided scrutiny. This study seeks to bring into
sharper focus one such peripheral issue: the E-FORCE ribbon
bridge company that is part of the Division Engineer element
that is proposed for the heavy divisions. This study will
look at a variety of issues that affect the requirement for
river crossing support within the divisions. The issues to
be analyzed include: the frequency and predictability of
river crossing operations; the effective utilization of
critical bridge assets; the responsiveness of the gap
crossing support; the deployability and maneuverability of
the heavy divisions; the vulnerability of critical river
crossing assets; maintenance support; the delineation of
responsibility for providing engineer support for river
crossing operations; and the conduct of combined arms
training in deliberate river crossing operations. The
interrelationships of the individual issues will be examined
and an attempt will be made to reach conclusions and make
recommendations concerning the best way to provide bridging
support to the heavy divisions.

| Iunclassified
SECURITY CLASSIFICATION OF THIS PAGE(Wen Date Entered)



USAWC MILITARY STUDIES PROGRAM PAPER
Accesion For
NTIS CRA&I

DTIC TAB
Unannounced
Justification

By

.Av/1dtb,,hty Codes

GAP CROSSING OPERATIONS AND THE Av ua .l'.dor
E-FORCE CONCEPT

AN INDIVIDUAL STUDY PROJECT

by

Lieutenant Colonel Michael K. Collmeyer, EN

Colonel*Hugh F. Boyd, III, EN
Project Adviser

ISTRIBUTION STATOlIET A, Approved for public O,
releases distribution to ulftitrd.

U.S. Army War College
Carlisle Barracks, Pennsylvania 1?013

18 April 1988

The views expressed In this paper are those of the
author and do not necessarily reflect the views of
the Departmuent of Defense or any of its agencies.
This document may nlt be released for open publication
until it he been cleared by the appropriate mlitarv
service or $overment agency.



ABSTRACT

AUTHOR: Michael K. Collmeyer, LTC, EN

TITLE: Gap Crossing Operations and the E-FORCE
Concept

FORMAT: Individual Study Project

DATE: 18 Apr 88 PAGES: 38 CLASSIFICATION: Unclassified

lb. E-FORCE' is- a bold, new'concept for restructuring

engineer forces. The E-FORCE conceptxiwill provide to the
hea,,y divisions the organic combat engineer forces necessary

to satisfy the mobility, countermobility, and survivability
requirements in dhe, forward combat area. During the past
several years, the broad, basic thrust of the E-FORCE concept
has been studied t~horoughly-,and the general organizational
architecture has been ver\,critically examined.-. While the
focus has been on the 'big picture', some secohdary issues
have avoided scrutiny. --This study seeks to bring into
sharper focus one-suchperipheral issueS: the E-FORCE ribbon)
bridge company that is part of the Division Engineer element
that is proposed for the heavy divisions. This study will
look at a variety of issues that affect the requirement for
river crossing support within the divisions. The issues to
be analyzed include: the frequency and predictability of
rivet- crossing operations; the effectiveu-Utilization of
critical bridge assets; the responsiveness of the gap
crossing support; the deployability and maneuverability of
the heavy divisions; the vulnerability of critical river
crossing assets; maintenance support; the delineation of
responsibility for providing engineer support for river

crossing operations; and the conduct of combined arms
training in deliberate river crossing operations. The
interrelationships of the individual issues., will be examined.
and an attempt will be made to reach conclusions and make
reccmmendation concerning the test viay to provide bridging
support to the heavy divisions.
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GAP CROSSING OPERATIONS AND THE
E-FORCE CONCEPT

CHAPTER I

INTRODUCTION

'E--FORCE' is a bold, new concept for restructuring

engineer forces. During the past several years, the broad,

basic thrust of the E-FORCE concept has been studied

thoroughly and the general organizational architecture has

been examined in great detail. The emphasis quite properly

has been on the 'big picture'. Now that the 'big picture'

has been brought into very sharp focus, it is time to look at

some of those issues which have thus far avoided the close

scrutiny that the real central issues have received.

PURPOSE

The purpose of this paper is to examine one such

peripheral issue: the E-FORCE bridge company located within

the Division Engineer organization. With respect to bridging

assets and capabilities, E-FORCE is neither bold nor new.

The E-FORCE divisional bridge company is identical to the

bridge company now found in the divisional engineer

battalions of the heavy divisions. One must, of course,

avoid jumping to a conclusion that the current design with

respect to the bridge company is deficient simply because

there has been no change. The current design may, in fact,

be the best possible organizational response to the



anticipated requirements for bridging support to the heavy

maneuer elements. On the other hand, it may not be. The

deficiency lies simply in the fact that thus far, the issue

has been on the periphery of the E-FORCE concept development

p-ocess and has not oeen critically examined. 1 The study

that follows is intended to serve as a basis for bringing

this issue into sharper focus.

BACKGROUND

The period of the 1980's has been one of tremendous

change in the United States Army. A new doctrine has been

adopted. Great strides have been taken to field the highly

mobile and lethal systems that are required by that doctrine.

Modernization, in many arenas, has been the most prominent of

the four pillars (readiness, sustainability, modernization,

and force structure) of national defense programs.

Unfortunately, modernization in other arenas has lagged

woefully behind.

The combat engineer of 1988 is faced with a challenge

made greater by the progress made elsewhere in the army from

1Q80 to 1966. On today's high-tech and lethal battlefield,

he must support today's highly mobile, modernized maneuver

units i.ith yesterday's equipment and force structure. The

magnitude of this challenge and the severity of this problem

are brought into focus by the realization that, when used to

describe engineer equipment and organizational structure,



y,/esterday' real ly means Wor Id War I I.

The engineers, although initially left behind, are ready

to -atch up. Equipment modernization programs (eg the

Armored Combat Earthmover [ACE], the Counter Obstacle Vehicle

[COV], etc) are just recently beginning to fare much better

in the resource allocation arena. The organizational

architecture of the combat engineer forces will take a

quantum leap forward with the approval and implementation of

E-FORCE.

THE E-FORCE CONCEPT

E-FORCE is an organizational concept developed by the

Engineer School that, when approved, will bring order out of

chaos. The chaos that currently exists stems from the simple

fact that our close combat heavy maneuver forces do not have

enough organic combat engineers. On the basis of many

studies and much experience both in Europe and at the

National Training Center, we have concluded that each

maneuver Task Force in the forward combat zone requires an

engineer company (as a minimum) to satisfy the mobility,

countermobility, and survivability requirements of the task

force. 2 Thus, a forward brigade must be supported by an

engineer battalion. Since, however, current force structure

pr;.'ides only one engineer battalion organic to the entire

division, the needed engineer support must come from an ad

hoc mi., of both divisional and non-divisional engineer units.

This 'ad hocracy' and mixing of dissimilar units leads to

3
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inherent ii-efficiencies and ob. ious confusion concer°ning

command and control, logistical support, communication

networks, combined arms training opportunities, and the

quality and timeliness of engineer support. E-FORCE will

change all that.

The basic organizational element of the E-FORCE concept

is the Division Engineer (similar in both structure and title

to the Diiision Artillery) composed of three engineer

battalions, a headquarters and headquarters company, and a

ribbon bridge company. 3 A detailed discussion of the

deficiencies associated with our current engineer force

structure and a lengthy explanation of how the E-FORCE

concept will correct those deficiencies are beyond the scope

of this paper. As indicated earlier, this paper will focus

instead upon the E-FORCE bridge company. This focus will

begin with an analysis of the mission requirements associated

with the conduct of gap crossing operations within the

division and an examination of alternative organizational

responses to these requirements.

The basic thrust of this review and analysis,

particularly as it applies to alternative organizational

responses, will be aimed at the broad issue of the

centralization versus the decentralization of ribbon bridge

assets and capabilities. Normally, at least three

alternatives would be examined: greater centralization,

greater decentralization, and the status quo. The

4



alternative of greater decentralization (ie more capabilit.

at lot, er levels) would clearl,, and una,,oidabl, require

additional engineer force structure growth at the division

level. As indicated earlier, the E-FORCE 'big picture' has

already come into sharp focus. Broad parameters such as

mavimum total strength have been firmly fixed. An

alternative requiring additional force structure growth

within the Di,.ision Engineer element is simply not viable.4

As a result, this study will be limited to considering two

alternati.'es: the status quo and the centralization of

ribbon bridge assets at echelons above division. A brief

consideration of a modified status quo (eg fixed bridging in

lieu of float bridging or a mix of fixed and float bridging

within current strength parameters) will be found in Chapter

II.

STATUS QUO

With respect to bridging, the E-FORCE concept produces

what might be called limited decentralization. A bridging

capability is organic to the division, but it is clearly a

limited capability. The E-FORCE divisional bridge company is

equipped with approximately 144 meters of ribbon bridge. For

gaps less than approximately eighteen meters wide, the

armored vehicle launched bridge (AVLB) would normally be used

to effect the crossing. Therefore, the organic bridging

gives the heavy division an independent capability in the 18-

144 meter range. A strong argument can be made that

5



multiple crossing sites are necessary to reduce the inherent

congestion and vulnerability associated with a river crossing

.pet-ation. Doctrine, in fact, calls for at least one bridge

site per lead assault Origade. 5 Therefore, a division moving

with tt.wo forward brigades would require at least ttwo bridge

sites. An approximate range of 18-72 meters is thus a better

indication of true organic capability. Less than five per

cent of the gaps greater than three- meters that will be

encountered in Western Europe fall within the 18-144 meter

range. If a range of 18-72 meters is used, the per cent

occurrence within the range drops to approximately three per

cent. 6

The organic, independent ri/er crossing capability of

the heavy divisions can be limited by other factors as well.

A river crossing operation is a very specialized operation

which will often require resources beyond the division's

organic assets.7  Corps resources for traffic control, smoke

generation, FM communications, air defense, and other areas

of support are frequently necessary. As a result, the

overall planning and coordination for a deliberate river

crossing are normally performed at corps or higher

levels. 8 ThuL., the division's current capability is limited

in most cases to hasty crossings of rivers less than sevent,-

two meters wide (144 meters if only a single crossing site is

planned). A hasty crossing is characterized by speed,

surprise, and minimum loss of momentum and is feasible only

6
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t-jhen the crossing areas are lightl,, held by the enemy or are

undefended. It is noted that the division's bridge company

has a rafting capability which is not directly limited by the

width of the river. However, a crossing supported by only

rafts vjould clearly not be able to sustain the crossing rates

required to maintain the desired momentum.

CENTRALIZATION

The 'greater centralization alternative' would result

from simply moving the the ribbon bridge company to the E-

FORCE Engineer Brigade located at corps. This alternative

envisions no reduction in the overall ribbon bridge

capability within the corps. There could be an opportunity

to sav/e a few spaces as the two-platoon companies from the

divisions could be reformed into three-platoon companies when

they become part of the combat engineer groups within the

brigade. The command and control systems and logistical

support systems at the engineer group level could absorb the

additional bridge units without significant modification or

impact.

TECHNICAL APPROACH

There are, of course, a variety of issues which bear

upon the zentral question. The approach to be used in this

study is to discuss those issues individually and to analyze

now the issue affects the centralization question and how a

7%-S ~~~4 *~'~*~ -. . .5'. '.. V ,.'s,~.~*.** ~ %-*' i
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centralization -ecision would impact upon the issue. The

is:sues tD tie a vIY~ed i i-c Iude thE- prediCttbilit,' ancl

frequency of -iver' crossi ng ooerat ions , the ef fect ive

-it i i iati -c of crt-Itical bt idge .35Be tS. CeSpons ive sup por t of

gap crossing operations, the deployability and

mapeu~erability of the heavy divisions, the vulnerabilit,/ of

critical river crossing assets. maintenance support, the

delineation of -- esponsibi lity for providing engineer support

for riveLr crossings, and the conduct of combined arms

traicin,-g in deliberate river crossing operations. The

interrelationships of the individual issues will be

discussed, and an attempt will be made to ',ra everything

together' and to reach overall conclusions and

recommendat ions.

ENONOTES

1. Telephone conversation between the author and LTC(P)
Russell L. Fuhrman, U.S. Army Engineer School, October 19B27.

2. MAJ J. Richard Capka, MG Richard S. Kern, and MAJ
Houng Y. Soo, "E-FORCE,'' Engineer, Spring, 198e6, pp.10-IS.

3. U.S. Army Engineer School, E-FORCE Staff Study.

4. Telephone conversation with LTC(P) Fuhrman.

5. U.S. Department of the Arm-), F11 90-13 River Crossing

OpgErations, p. 3-25.

6±~ The 8DM Corporation, Surv/ey of Brjidqingi PEguirements

fo the Lighit Division Final Report p. A-1.

7. M (1-3,p. 1-1.

e. U.S. Department of the Army, FM 71-100 Armored and
Mechanized Division Oppeations CO-ORDINATING DRAFT, p. 8-38.
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GAP CROSS1V3 RE'.[E , A

t= _me incre3ised speed acd nobi lit,, of modern

-ieapm =/tems, rivers are still formidable obstacles, ano

e- S -c -i.,g -pe,-aticns remain am integr.31 arid critica

pact of land w-rfare. The same is true of other viet gaps

uuch a.: B-rals, lakes, a..nd vide streams and of some dry gaps.

In order to put the follow;ing discussions into pr-oper

per-- ect! .e and to avoid confusion and misunderstanding. it

is useful to review bri-efly the key terms and to explain

e- otl,. hot-, they t-jill i-jill be used.

For tie purpose of this study, the term ',iver' will be

,,,.mous ith the term 'w t gap'. A clear distinction mu t

be Lra,-n betw-een wet and dry gaps . hen looking at the

--equi-c.me,.ts for and the utilit., of ribbon bridge assets. A

further cgeneral distinction will be made based upon the width

of the gap. Gaps (both ,.et and dry) that can be bridged ,.with

an Armoied Vehicle Launched Bridqe (AVLB) will be referred tc

as 'short' gaps. (The gap crossing capacity of an A'LB is

approximately eighteen meters.) Our discussion of

1-equirements for river .orossinq sLpport will assume that the

croz-sing of all 'short' gaps will normally be supportable b,

the B:'L2' - the E-FORCE battalio,s. A thorouQh .discussion

of the ,,alidity of that assumption is beyond the scope cf

t .i: z ao,. It should be , ted, hc,,-,ever, that the Mission

9



Are ~~A,-.1ls of 1QU33 ez-tthl~z ase>-f'r3 the milit,

,.mtbe , of A '.'LB's -ecu1<--d ii tt-E heai...,, d i . sins. Ii th 3

tot10 of thirt,,-si : AYLB's I n the forv ard bstta Io -s of: th

E-F-'P-E ',"i 'isi,:,n Egi,'eer eLe e,-t. the ::.a P ilt, to -zt.=f.

ti-_ sho,-t gap requjr-emeits should be adequate, and the abo.e

3 = to, -r, uId be reasoiabl;i valid.

O, the na-.is of the above, the term 'ri/er crossirg'

,h ,- _ jsed i!n the froi lowing discussion L-ii] appi, 't ct .. .

the c,-ocsinq of wide, wet gaps (ie the crossings for which

the ,-iobon bridge is weeI I sited). The b-oader term 'gap

crossing' .ill be used to include both wet and dry gaps.

PREDICTABILITY

The predictability of a requirement in terms of time and

location will have a significant impact upon the

dete-mination concerning the level at which the capability to

satisf., that requirement should be found.

General Discussion

B, its very nature, a river crossing operation should be

%ery predictable. rhe general characteristics of most ,ivers

in the world have been studied and recorded. Militarily

significant rivers, streams, and canals in areas of potential

combat operations can be studied in great detail during

peacetime. Know- ing the location and key characteristics of

,jet gaps w-hich will be encountered t,)ithin a theater of

operations permits thorough pre-planning of potential rlve -

10
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as_ n : r-equ rmn ts Thie enem, it it. naio Di* on the u th-er

hand, is much less predictable and will have an obvious

imnpact on those plans. He, er th e=- s , the abilitv to ,- iedizt

an7 +o plan - ivithin the context of a fluid tactica l

ii tuati Wn - - ::lear by does evst. In soi-e theaters (eg

Euccpe and i,.ci-ea) it e-4ists to a /ery), high degree. The

3bI.,t.' t-7 anticipate requirements and to e-ecute pre-plant-ed

contingencies should clearly enhance the responsiveness of

the r-i.ei- crossing support a.'ailable from non-divisional

engineer units at echelons above division.

conclujsion

Reqt-iremeots -/jhlch are highly predictable lend themselves

very well to centralized planning and decentralized

e>:ecution. River crossing operations (particularlIy in some

theaters) are inherently predictable. The centralization of

ribbon bridge assets at echelons above division vould appear

to be very feasible based upon the ability to predict, pre-

plan, and provide the support if and when it is needed.

FREQUENCY

Generally speaking, as the frequency of a mission

r-equirement increases, so does the need to decentralize the

capability to satisfy that requirement down to the level at

',jhich the -equirement exists. Or the other hand, the less

frequent the requirement, the greater is the capacity,, to

pro ide the mi asion capab i Iit ., to a lowL~er echelon tuhen and
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i lv ,.',hen it is needed. This is especial 1v true For e%.eftE

h ,. ca be t-r adj1  i nticipated.

Gener I D scuss, on

[)e -q the ant i -ipated frequency of the req!1 -emer t

to :,q Ju,:t hasty river crossing operations ,.ijthin the

_i .isiDl-, is e-:tz-emelv important to the overall questic, of

centralization ,'ersus decentralization of bridge assets. Tne

irpcrt3,-ce associated with the question is matched by the

dif Ficul t. associated with ansL-ering it. To do so with great

ac.iur--v and precision, one must know exactlv how the f low of

the Dattle is going to go in the next war. It ,was noted

earlier that river crossings are inherently predictable. The

locaticns and key characteristics are known, and crossing

requirements can be anticipated on the basis of the tactical

situation and the plans for future operations. What is

difficl t, hoLever, is to predict in a macro serse 'how

man? 7' and 'how often?'. In an attempt to answer those

questio,-,s, let us looP at the a.,ailable data concerning gaps

in Central Europe.

t _ Data

Three sets of gap data were rev iewed for this stud,,,:

data from a 1971 study by the Defense Intelligence Agency

rilA ; :lata generated b,, the Wate-iavs Experiment Station

(IES) in i96q, and data derived from a survey by the Royal

Engi neers (PE) in I P53 of 3ctual gap crossing , equir-ements

teto.jeerl -nhem and Berlin during World War II. rhe WES and

12
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RE data -jere fg jjnd to be r-cit -eful

E' Data

-c--d , !-Q to th-e WES d at -- (-ih ich. resulj ted f rom a *_

ef three east-jest corridors in the Federal RLepublic of

Germai- the ast majorit,, of the gaps encountered were

rsho-t' gaps. Gaps greater than eighteen meters w~ide viere

e rrountepred at intei-.'als of roughly seventy-f ive ki lometers. 9

Appro ,imately one half of those would be beyond the

--apabilit/ of the ribbon bridge assets novi found in- the

di/ision. One could conclude, therefore, that the

division bridge company w-ould be independently capable

roughly every 150 kilometers.

We know hot- fast our modern wJeapon systems can dash

across the battlefield when measured in kilometers per hour.

What is more difficult to forecast is the average distances

that major maneuver elements will normally cover during a

typical day, wJeek, or month of battle. A judgment, perhaps,

can be derived from historical data.

RE Data

The Royal Engineer (RE? data is historically based. Cis

such it includes only gaps for- w'hich engineer support was

actually, required as opposed to the WES study vhlch counted

all gaps,,, and it permits a review of the issue from a time

per=specti .e.

Accoiding to the RE data, roughly one half of the 22.4

13

2 2'0.-v-0



N

gaps could be crossed using AVIB'=. Of the 113 'vjide gaps,

-,i o se enteen t^ere wet. Of theEe seventeeln, most ,jei-e

beyond the capability of currently organic bridge assets.'0

Wet I a s 1i thi n the independent *apab ii t,., of the curi-ent

div:sional bridge company occurred roughly every 150

S1ioTetes (surpi-isingly consistent with the WES survey).

Wet gaoi wider than eighteen meters occurred approximately

e.er, fort, to fift kilometers (more frequently than in the

WES su% ey

In terms of time, the drive from Arnhem to Berlin

covered just about seven months (October 1944 - April 1945).

Major ri\.!er crossings occurred approximately twice a month.

Conc lus ions

More terrain analysis, more historical analysis, and'or

more war-gaming is necessary to resolve more accurately the

frequency issue.

On the basis of the data reviewed for this study, a

couple of very general conclusions can be made. First, a

.,ery! high gap encounter rate can be expected for 'short'

gaps. Second, the requirement to cross wide, wet gaps will

r ot be an extremely frequent occurrence. Such actiities are

more likely to occur weekly or bi-weekly than daily. Both

the ac-uracy and the precision of this assessment need to te

increased by further studies.

14
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EFFECT 1.1E IJrIL IZAT1Ot

The piemiun placed upon mcbilit, b. c.ui- AirLand Battle

docti-ire places a similar premium upon our gap crossing

c3pabilities and especiall/ upon those limited assets on

:-;hich our caoabilities depend. It is clearly necessary to

establish a command and control system for bridge assets and

units which will facilitate their effective utilization.

Effective utilization can be expected to occur Nhen

assets are reasonably well-matched to the requirements or

when the capability exists to match assets to the

requirements as those requirements develop. The requirements

wjill, of course, be both location and situation dependent.

To determine in very rough terms the anticipated gap crossing

requirements in a European theater, we turn again to the gap

data cited in the previous section.

From that data, we can draw some very general, but, at

the same time, very useful conclusions. It will be useful to

,-eview the data and consider the requirements in three

distinct categories: 1) short gaps (both wet and dry), 2)

,ide gaps (dry), and 3) wide gaps (wet).

Short Gaps

Both the WES data and the RE data show that a

significant number of the gaps to be encountered in Central

Europe will be less than eighteen meters wide. The RE data,

15



-jhich includes ocly gaps for hich bridging Ljas actuall

installed, shows that fully fifty per cent of those gaps were

sho-t. For the WES data, the vast majority (greater than

ninety per cent) of the gaps are short.11

Fa- the 'short' gaps, either wet or dry, the asset to

match with the requirement is the AVLB. Due to the great

frequency of the short-gap requirement, it is clearly

appropriate to have this asset completely decentralized in

the E-FORCE Division Engineer Battalions which will be in

support of the maneuver brigades. (The AVLB's themselves are

found in the Assault Sections of the Assault and Obstacle

Platoons of the E-FORCE Division Engineer Companies. 12 ) The

fielding of the Heavy Assault Bridge (HAB) with its Class 70

capability at spans of roughly thirty meters will further

enhance the capability of the E-FORCE engineers to support

the in-stride crossing of short gaps.

Wide Gap

Gaps greater than eighteen meters in width present a

much more difficult and, generally speaking, more complicated

crossing challenge. Once the gap crossing can not be

effected by simply launching an AVLB, the various

characteristics of the gap become increasingly important.

One such characteristic that takes on tremendous importance

when trying to identify appropriate gap crossing equipment is

simply whether the gap is wet or dry.

According to both the WES and the RE data, most of the

16
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pi

gaps wider than eighteen meters are, in fact, dry. The data

indicates that in Central Europe, roughly 70-85% of the tiide

gaps to be encountered will be dry. 1 3  In more mountainous

terrain (souther- Europe, southwest Asia, etc), the

percentage of dry gaps will be even higher. 14

The recognition that the mobility challenges of the

battlefield will include both wet and dry wide gaps carries

(-jith it a recognition that matching assets with requirements

can be done only at a level which has command and control of

bott' fi.ed and float bridge assets. According to current

E-FORCE design, that level is at Corps. Our review of the

distribution of bridge assets and the command and control of

bridge units will consider wet and dry gaps separately.

Dr G!aps (Wide)

Dr gaps, of course, come in all shapes and sizes. In

some cases breaching the obstacle may require nothing more

than a hasty earth moving effort. In some cases, the dry gap

may not even be an obstacle to off-the-road combat vehicles.

In other cases, bridging will have to be installed. All dry

gaps, however, share one common characteristic: They render

useless the float-bridging and rafting capabilities of a

Ribbon Bridge Company.

in ,iew of the anticipated -equirements as discussed

earlier (70-85% of the wide gaps are expected to be dry), one

might question the centralization of fixed bridge assets at

corps (an E-FORCE Engineer Brigade will have a total of six

17



Medium Girder Bridge (MGB) companies' 5 ) while float bridge

assets are decentralized down to the division. Two factors I

in support of the current distribution must be conside-ed.

Fi-st, not all wide, dry gaps will need to be bridged.

As also discussed earlier, many dry gaps are not obstacles to

comoat vehicles, and many others can be reduced better by

mo. ing earth than by building a bridge. The capability of

the E-FORCE engineers to support the latter category has been
I

enhanced significantly by the fielding of the Armored Combat

Ear thmover (ACE).

Second, the fixed bridges in our current inventory
I

(Medium Girder and Bailey) are not really assault crossing

assets. They are seldom used during the initial assault

because of the time and effort required to put the bridge in
I

place. 1 6 The bridge assets organic to the division are there

primarily to support assault crossings. If an asset is not

well suited to support the conduct of hasty, assault
I

crossings, a doctrinal basis does not exist to make that

asset organic to the division. Assets to support deliberate

crossings can be at echelons above division, because
I

deliberate crossings, by definition, allow for a pause to 1

acquire additional bridging equipment from higher echelons.1 .

The apparent advantage, therefore, that fixed bridges

I
have over float bridges (their utility in crossing both dry

and wet gaps) is more than offset by the lack of an assault

crossing capability. This distinction is important and
I

strongl/ supports the placement of all fixed bridge assets at

18
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echelons above division. The replacement of all or part of

the float bridge assets currently organic to the di ,ision

with fixed bridge assets (the 'modified status quo'

alte,-nati,,e) is therefore not recommended.

Wet Gaps (Wide)

The review of anticipated crossing requirements for

wide, t,-et gaps will start with an analysis of the gap data

for .-jet gaps greater than eighteen meters wide (ie rivers).

For this analysis, we will look specifically at rivers

between eighteen and seventy-two meters wide (those

considered to be within the independent capability of the

bridge assets/units currently organic to the division) and at

rivers wider than seventy-two meters (those which will

require bridge assets from echelons above division). The

distribution of the rivers into those two width categories in

terms of simple per cent of occurrence is shown below: IThe

DIA data, which excludes dry gaps and short gaps, is useful

for this analysis and is cited here.)

% Occurrence i8

18- 7 2m >72m

WES Data 53% 47

DIA Data 514 1%4

RE Data 24% 76%

For two of the data sets (WES and DIA), current organic

assets make the division independently capable roughly fifty

19



per cent of the time. Such a capabilit., is not

insignificant. At the same time. the current E-FORCE design

places 6''. of the float bridge assets in the corps sector in

the E-FOPCE Engineer Brigade at corps. 1 9  These corps assets

gie the Corps Commander'Engineer some flexibility with

regard to matching assets with requirements throughout the

co-ps sector, although not a total and absolute capability of

doing so. Total centralization of float bridge assets would,

of course, -esult in greater flexibility at corps and thus

could promote a more effective and more efficient utilization

of those assets.

Conclusions

With respect to the effective utilization of bridge

assets, the following conclusions are drawn:

- The AkLB and fixed bridge assets are assigned to the

appropriate organizational )Jvels based upon the

anticipated requirements and the utility (or lack

thereof) of those assets and the manner in which they

would be used to satisfy the requ'rements.

- According to the WES and DIA gap data, the flnat

bridge assets currently assigned to the division could

be effectively utilized independent of additional

assets from corps on roughly 50% of the wet gaps wider

than eighteen meters.

-With 64:i of the float bridge assets at corps, that

headquarters has centralized command and ccntrol of

20



adequate assets t.- nlue!-C tc O n and t promote

effective utilization of float bridge assets

throughout the corps sector.

RESPONSIVE SUPPORT

Success on the battlefield is not dependent soleiv upon

the effective o- efficient utilization of assets. When

dscussing engineer support of river crossing operations, the

,-esponsieness of that suppoct is equally as important as its

effectiveness and more important by far than matters of

e'ficie-c . Therefore, we need to examine the impact that

greater centralization of bridge assets could have on the

-esponciv/enecs of the support provided.

General Discussion

I belie,.e that t^,e can accept as valid tie general

proposition that support capabilities organic to the division

are normall, more readily and rapidly available to satisft,

de,,eloping requirements in the division sector than are non-

di,.isional support capabilities. This proposal is a general

assessment of relative attributes only and makes no

e,aluation of the absolute responsiveness of either

divisional nor non-divisional support. It must also be noted

that man. factors can enhance the responsiveness of non- .
A

divisional support. Under some circumstances, non-divisional

support :an be just as respons ,e as organic suoport.

One factor that could enhance the responsiveness of the

21
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~a--d i1 =io>- I l ippor t , s tthe pred ic tabi1.1it,, 'o)f th-e

1-1 1u "f-em-I, It . WAhen Suppo-t 'IeqLireme--tS --re highi;,

pi-edictahle, the pro isicn of 'ELupport froin n*:J-di . sic~nal

hb; :-ell pl anned and thus the suppor t can !b(e .:Zr

-e-adi1,-. aIlatle owhen and where it is needed. As indicated

earl e.. ria',er c:rossing operatitnns are highly predictable

.'Ents -It ptE:rfect predictabi lity cannot alvways be

guaranteed. Sudden changes in the tactical situation could

-r% ea-i. } enerate requirements and/or opportunities for

the conduct of r iver crossing operations which are completely,,

usieypeated . I n these i tua t ions , eng ineer suppo rt I S very

ii -ely to. be more responsive if the Division Engineer has

cr-3iic capab 1iit ies viith wh ich to react.

The fact that the organic assets in the division may, in

somre ca=ses failI short of the total r-equir-ement need not

regate the hiigh decree of responsiveness that can be ach.,eved

,with t~ assets. The organic assets will1 normally be

sufficient to conduct the initial rafting phase of an assault

crcssin.o: ard to cross the critic-al as sault vehicles requir-ed

to secure initial far-shore objecti'es. Thus the aper-atioi

can begin in a timely manner. I t need n~ot via it on encn;inieei-

S'iLp 0Cor t. And it can continue without delay if assets from

Col o= zca be obtained in the time requi,-ed to complete the

ratig okse.So even when limited organic assets are not

rde _cendren t I capable, they can be u-Hed ow th-in thel

caLc-3il,.tes to pro-ide responsi.,e action and s-_pport.
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Thc7- s I ppc I-t c-I urat:I t I-: Ii+- Z' 3 CoJI eV-I

52-d rz::rortunities wjilluma be more razspcnslv.e if the

D i ,is.. £iqi h as c rg3n ic asse:ts tii1th jh i cr to rea ct .

The s t ztu=- quo a Iter nati',L- is SUPPOr-ted fairly str-ongly b',

qTRATEGIC DEPt-0YABILIT-.

General3 Di o-.ssiofn

Th e :-entral1ization cf ribbon bridge assets at echelons

abo.,e d-ivision w~ould obviously ma~e the divisions a little

leIayier' Bid more deployable than they are with the E-FORCE

bridge company as an organic element. At a strength of 128

=-7Idieirs anid equipped wiith thirtv-six bridge transporters,

the bridge comxpany adds rather significantly to the total

5tr-engtn. -eght, and cube of the division and thus ad-ersel'.

&~f~t~the division's deployabilit\. and maneuverabilit,.

*~analysis of this advers~e impact must consider other

factcrs. First, it m~ust be remembered that centralization

doces not eliminate the deployabilit..' -eq-uirements a3ssouiated

,ijith the ribbon bridge unit, -- it simply shifts those

requir-ements to a higher echelon. Second, for some potential

theat~r-s, the most effective approach to the strategic

le~it, i=.sue .s tht- pre-.no(-sitiooing of ass-et=. W i t h

this ~'octhe vseight and zzube as pects of the problem 11 -.

as, -,I -I mi',ated. and the .1 e-31 I impiih -f the bridge

23



company upon the deployability of the diuiion is reduced

tremendously.

Conclusion

For some theaters, the strategic deployabilit, issue is

best nandled by pre-positioning heavy and bulky assets. For

some contingencies, the strategic deployability of the

division can be increased slightly by centralizing the ribbon

bridge assets at corps and higher.

MANEUVERAB IL I TY

General Discussion

Perhaps more than the strategic deployability, it is the

tactical and operational maneuverability of the heavy

div.isions that is adversely affected by making the ribbon

bridge company organic to the division. As indicated

earlier, the bridge company with its bridge sets, bridge

erection boats, and bridge transporters is not a light and

highly maneuverable unit. Simply stated, the bridge company

is quite a lot of baggage for the division to carry around

the battlefield. Clearly it becomes verv valuable baggage

when it is needed, but it is baggage just the same. The

b,-idge company is, at times, a /ital mobility enhancer. But

at other times, it detracts from the very mobility that it is

designed to enhance.

Conc lusions

LJhen it is not being used, the bridge company is a

24



mobility burden that should be shifted to echelons aboe

:iilsion. Such -jould be the result of centralizing bridge

units at corps and higher. The key to doing so successfully

rests or th.? ability to shift the appropriate -iver crossing

capabilities down to the division when they are needed there.

(cee Disc.ssions on Predictability, Frequency, and Responsiie

Support.)

"ULNERAB I L I T'Y

General Discussion

As an organic element of the division, the E-FORCE

bridge company would normally be deployed farther forward on

the battlefield than if it were a corps unit. As a result,

the exposure and vulnerability of limited, valuable bridging

equipment are inherently increased. The impact of this issue

is, to some degree, moderated by two factors. First, the

location of the bridge assets (forward and more vulnerable

vs. rearward and more protected) should be determined more so

by the tactical situation than by the organizational level at

which the bridge company is found. Second, the distinction

between forward and rear and thus between 'at risk' and

tsafe' will not be very clear on the modern battlefield.

rlevertheless, it can be intuitively argued that as a

divisional element, the ribbon bridge company would suffer

slightly greater exposure than it L.uould if it were at

echelons above division. Some might argue that

25



decentralization produces added dispersion of assets v2hshic-

reduces vulnerability. While equipment dispersion might be

an inherent by-product of organizational decentralization, it

is ,-jrong to suggest that adequate tactical dispersion is not

possible if units are consolidated. Dispersion of critical

equipment assets is a tactical imperative which must be

accomplished regardless of organizational relationships.

ConrclIusion

The centralization of the bridging capability will be

accompanied by a slight reduction in the vulnerability of

these critical assets.

MA INTENANCE

General

The maintenance issue of the centralization question

appears at first glance to be an issue that would strongly

favor increased centralization. The normal impact in the

maintenance arena of the centralization of units and

equipment is a positive one efficiencies of scale are

achieved as the equipment to be supported is consolidated.

tn this particular case, entire fleets of bridge specific

equipment would be deleted from the division. The

requirement to support those fleets would be dropped from

each division in the corps and shifted to a corps unit, which

is no doubt already supporting other ribbon bridge companies.

The savings and improved support normally associated with the

26
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consolidation of equipment and the Etandardization of suppo- t

,-iould. in this case, be significant.

The maintenance issue is, hoeiever a tNo-edged sword.

Even unler the centralization scenario, the employment

concept for- these equipment assets is that they would

rormally be employed well forward in the division area. If

i:nder that scenario there is no longer a maintenance support

capability within the division, a maintenance support package

from a corps unit would have to be formed and sent forward

with the bridge company when it is employed. This is

inherently inefficient, and this requirement would offset to

some degree the savings that are achieved by consolidating.

Coc lusion

In the maintenance arena, efficiencies and savings can

be achieved by an increased centralization of bridge units.

rhere ,.ill, however, be a price to pay. That price is

associated with temporarily re-establishing in some manner a

minimal maintenance support capability in the division sector

ejhenever the bridge units are employed forward in the

di..ision area of operations. While favoring slightly the

centralization alternative, this issue should not be

decisive.

DELINEATION OP RESPONSIBILITY

General Discussion

The -centralization of ribbon bridge assets at echelon-s

27
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above division 'xould bring into sharp focus the delineatior

rc -Sponsib ili ty concern,!ng the pr ision, of en, i,-ee,-

support for river crossing operations. Tne Division Engineer

ith t ,'l's ould be responsible For supportIng the

assault crossing of 'short gaps'. The crossing of gaps v-hose

width precludes the use of AVLB's and for which fording and

bypassing are not possible would definitely require support

f-om corps. The potential ambiguities associated w.,ith

limited capabilities (maybe we can - - maybe ve can't) are

-educed if not eliminated, and responsibilities are firmly

and unequivocally fixed upon non-divisional engineers. Such

clear-cut responsibility should lead to an increased focus on

and a higher priority associated with river crossing

operations for non-divisional engineer units. This increased

focus would hopefully lead to an improved engineer mission

-aoabi litV.

Considering the degree to which the heavy divisions

are already dependent upon corps and higher for river

crossing support, there should already exist at echelons

above division a strong focus and high priority in this

3rena. Nevertheless, it can be reasonably anticipated that

as dependencies increase and as responsibilities become more

clear cu-t, the mission focus at the responsible echelon will

become sharper.

C nc I us ion

Centralization of bridge assets and capabilities wil

28
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definitely result in a clearer delireatioin of responsibilit,,

jlth -espect to cr i ree!- _up por-' of r-i,.,er crossing

ope-ations. A sharper mission focus at the capable and

respor=:ble E-helon will also result.

TRA I NI NG

General Discuss ion

The clearer delineation of responsibility and the

sharper mission focus will be accompanied by an increased

training focus. Therefore. the centralization of bridge

units should result in stronger training programs for non-

divisional bridge units and engineer headquarters. At the

same time, however, centralization could complicate and thus

ad,.,ersel, affect the conduct of combined arms training in

river crossing operations. Without an organic bridging

-apabilitv. the heavy divisions would have to coordinate for

non--divisional engineer involvement in support of their

training e:ercises. Since inadequate combined arms training

in gap crossings was identified as a critical deficiency

during the 1983 Mission Area Analysis, further degradation of

training opportunities in this complex combined arms

operation must be avoided. The potential degradation can be

avoided or mitigated by the following factors.

The redesignation/reassignment of the bridge companies

as non-divisional units need not significantly alter the

peacetime training relationships between those bridge units
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and their hatitually associated divisions. The bridge units

could ,emain in the actl -e f t-ce ad could .:ontinue to be

collocated with their respective divisions. A peacetime

tj- ajoin.g -eltionship could be established between bridge

companies and divisions which would have as its goal an

approp-iate emphasis on the conduct of combined arms traininig

in river crossing operations. In addition, the currently

reczgnized training deficiency applies more to major

deliberate river crossings than to hasty river crossings. As

a result, the training activities required to correct that

deficiency already encompass many non-divisional support

units, and thus the conduct of that training would be

affected only minimally and only on the margin by a further

centralization of bridge assets. With a strong and habitual

training relationship continuing between the bridge units and

their di'.isions, the actual impact need not be that great.

The greater danger, perhaps, is one of simple mind-set.

River crossing operations are already v,'iewed by some as

primarily engineer shows. The sharpened focus that would

occur within engineer units outside the division may be

accompanied by an unintended and unfortunate reduction in

emphasis within the division. The key to successful combined

arms training is the recognition by maneuver commanders at

the division and brigade level that river crossings are

complex mission essential tasks requiring the conduct of

periodic, realistic training exercises. A concentrated

effo-t on the part of both the engineers and the maneuver

30
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elements is necessary to ensure that tne needed combined ar-mrs

t-aining is conducted. Such an effort is necessarv

reqardless of where the bridge units are assigned.

Conc lusion

A need for Increased levels of combined arms training in

river crossing operations (particularly deliberate crossings;

already exists. The greater centralization of bridge units

might tend to result in an apparent de-emphasis on that

training requirement at the division level. This potential

negative tendency could be countered (continued enphasis on

the training requirement, strong training relationships

between divisions and the non-divisional support units, etc)

and is not considered to be an absolute obstacle to the

centralization alternative.
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CHAPTER I I I

rflf'ICLLS I OIS AND PECOMMEN[AT IrIS

The discussions of the various issues tound in Chapter

I do not iead to a simple, clea--cut anvi.er to the o,,erall

centralization/decentralization question. Not too

sug,-prisingly, the issues are not consistent in their impact

upon the question, and there are no issues whose impacts are

clea l., decisi.,e over all others. It appears to be a close

call.' Prior to drawing specific conclusions and making

detailed cecommendations. some observations should be made.

OBSERVAT I ONS

Throughout this study, the capability that has been

attributed to a bridge unit is the capability that is

associated with the bridge assets which are assigned to that

unit t\' it =  Table of Organization and Equipment (TO&E). It

should be recognized that unit capabilities can be expanded

and enharced on a temporary, mission-oriented basis) by the

provision of additional bridge assets. Under some

circumstances, issuing more bridge equipment to an employed

unit can be more res,.onsive and more cost effective than

empio,ing an additional unit. The judicious stockpiling aid

issue of bridge assets can therefore give added flexibility

and i< cs-eased capability potential to any force-structu-e

approach to gap crossing support.

33
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As indicated earlier, the central i zat ion decision is -iot

clear-cut. For all of the issues which have been ezamined,

the advantages or disadvantages have been discussed. In most

cases, the advantages and/or disadvantages have been fairly

slight. Certainly, they have been neither totally consistent

nor overwhelmingly in favor of a given choice. For all of

the issuea, both alternatives have been shown to be feasible.

In the absence of an issue (or issues) which clearly

demands the selection of one alternative, and in the

concurrent absence of an overwhelming accumulation of

advantages/disadvantages accruing from a given selection, it

is proper to make a decision on the basis of that issue (or

those issues) which is of the greatest import. For a

critical combat support function (which a river crossing

Ir
operation clearly is), there is no issue of greater import

than that the support be responsive to the needs of the

maneuver element. As discussed in Chapter II, the issue of

responsive support argues in favor of retaining an assault

raft and bridge capability organic to the division. The

costs associated with doing so in terms of the impact on

other issues (eg slightly reduced strategic deployability,

reduced battlefield maneuverability, slightly increased

exposure and vulnerability of critical assets, etc) are not

unreasonable considering the advantage to be achieved in

terms of responsive support.

A decision to retain the divisional ribbon bridge

company,, as an organic element should be accompanied by a full %
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realization of the pri-cipal rem-on for doing so (to prc-.ide

>T're I ate I, respcns i ie c:uppr- t: f Q- r -ua -tji-ca tec r i "-

c-ossi fg requirements and/'or oppcrtuni ties. There shiould

als:o te a rinc- revision of -i ei- crossing concepts and

doctrine that sould recognize the limited focus of the

~i~ii~n5limi~ted float bridQe assets and establish a

clearer delineation of responsibilities between divisional

and rcn-div ,isic!nal bridge units for the support of these

critical and complex operations. By doing so, an advantage

th-at t-iuljd have naturally accrued from the increased

centralization alternative can still be achieved.

A complete rewriting of doctrine is, of course, b~eyond

the scope of this paper. The basic thrust, howjever, of the

r-ev.isions suggested above would be to gi.'e to echelons abo~e

di/ision primary,. responsibility for the support of gap

ccrocsing operations with only two exceptions: I1) the

crossing of short gaps w'ith AYLB's and 2) the conduct or, at

lea=st, the initiation of unanticipated, time-sensiti.'e

-assa,'ilt river crossing operations. The AVLB's would continue

tr- be a critically important equipment asset of the Assault

Sections of the E-FORCE Division Engineer battalions, and the

Organic bridge company would give the division a limited

assault raft and bridging capability. Emphasis and

0 reinflorcement of this concept could, perhaps, be achieved by~

simply identifying the divisional bridge unit as an Assault

Paf t and Br idge Company (Ribbon).
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As has been emphasized, the question of the increased

-entralization of float b,-idge assets is not -eal1 I =lear-

c.jt. This stands in stark contrast to the basic E-FORCE

con:ep$. E-FORCE is clear-cut. E-FORCE is not a 'close

call.' E-FORCE has overwhelming advantages over the status

qu7, and e, er,' effort must be made to ensure its success. As

a result, the consolidation of float bridge assets at corps

is a erv feasible fall-back position on the centralization

question in the event that the size of the Division Engineer

element as currently designed becomes in any way an obstacle

to E-FCRCE's approval and implementation.

SUMMARY

In summary, the detailed discussions of the various

issues found above and the observations resulting from those

discussions lead to the following conclusions and

recommendations:

In order to facilitate the provision of the most

responsive river crossing support possible, a float

bridge capability should be retained at the division

level.

In order to increase the o~erall effectiv'eness of the

total engineer capability in the gap crossing arena,

the delineation of responsibilities fo; divisional

and non-divisional engineers should be made clearer.

The responsibilities assigned to engineers at

echelons above division should take into

36



Tonsideratio- the limited focus of the limited gap

crossing assets found twith~c, the division.

If the size of the Di.'ision Engineer element -as

cur-'ently designed becomes an obstacle to E-FORCE's

.pproval a:-d implementatin, serious ccnsidecation

should be given to effecting a Division Engineer

force -eduction by moving the bridge company to

corps.

The above recommendations are consistent with and

support the basic E-FORCE concept. Their favorable

*consideration -and adoption -,-ill broaden the tremendous

improvements in mobility, countermobility, and survivability

support that E-FORCE will make possible on the modern

battlefield.
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